Abstract
Background
Previous studies have shown that the job satisfaction of nursing staff is related to their evaluation of the quality of care provided in their hospital unit [1] [2] [3] [4] [5] [6] [7] [8] . Job satisfaction can be defined as the extent to which employees like their jobs [9] [10] [11] . It is an emotional state that is enhanced by achieving desired results at work [12] and the feeling of belonging to an efficiently functioning work community [13] [14] [15] [16] . Job satisfaction is dependent on several factors, including the patient-to-staff ratio, quality of the working environment, nurses' professional autonomy, respect for nurses, relationships between staff members and leaders, commitment to the organization and the amount of stress experienced [17] [18] [19] [20] . One of the most significant factors that influences job satisfaction and nurses' evaluations of the quality of care provided at the unit level is the practice environment and the availability of adequate resources [21] [22] [23] . If nurses are unable to carry out nursing interventions to an appropriate standard, they will not be satisfied with their jobs [4, 24, 25] . This suggests that the quality of care can be improved by adjusting factors that affect job satisfaction [26] [27] [28] .
While several recent studies [5, 22, 23] have described the relationship between nurses' job satisfaction and their perceptions of the practice environment and quality of care, it would be interesting and useful to examine the relationship between nurses' evaluations of their job satisfaction in relation to patients' perceptions of the quality of their care. Previously, Finnish studies [1, 2, 18] revealed that patients were highly satisfied with their care in general. The factors "values" and "work" significantly explained the nurse-perceived quality of care [1] and the proportion of RNs, patient-to-RN ratio and RNs' working experience were highly correlated with patient satisfaction [2] . Patients' perceptions of quality of care have been found to be significantly different in different hospitals [18] and older patients consider quality of care to be higher than do younger patients. It is important to study patients' perceptions of quality of care because they can help to improve quality [29] , which tends to be higher in well organized hospitals with a low patient-tonurse ratio [5, 8] . Recently, Boev [30] showed that the nurse managers' roles as a part of the work environment were significantly related to patient satisfaction.
The aims of this study were to analyze:
1. the relationship between the job satisfaction of nursing staff and patients' perceptions of the quality of care 2. the relationship between hospital and unit type and patients' perceptions of the quality of care 3. the relationship between patients' age and their perceptions of the quality of care.
Methods

Design and sample
This study was based on a secondary analysis of data acquired during the At Safe study between autumn 2008 and spring 2009 [31] . The study used a cross-sectional, descriptive design and was conducted in four Finnish hospitals -one university hospital and three specialized central hospitals. Data relating to the job satisfaction of nursing staff were collected with the assistance of nursing leaders in each of the hospitals studied. The researchers made contact with the leaders to explain the purpose of the study and how data should be collected. The nursing leaders informed the members of the nursing staff about the study and encouraged them to fill in the questionnaire. Basic information about the study was also provided on each hospital's internal website. An electronic version of the questionnaire was sent by e-mail to each member of the nursing staff at three hospitals (n = 3708), and a reminder e-mail was sent if they failed to return the questionnaire within three weeks. In one hospital (n = 2070), a paper version of the questionnaire was posted to the home addresses of nursing staff in October 2008 and no reminders were sent. A total of 2708 of the 5778 nursing staff (47%) responded. Participation in the study was voluntary and anonymous.
As we wanted to associate the results from the job satisfaction survey to those from the quality of care survey, we were forced to pool the data using the lowest common denominator linking the two surveys, i.e. the hospital unit. The patients evaluated their perceptions of the unit as a whole, rather than individual members of staff, which made it impossible to relate quality of care to job satisfaction at the individual level. Consequently, we chose to compare average job satisfaction ratings to the average quality of care at the unit level. Units where fewer than six patients and/or fewer than three staff members responded to the questionnaires were systematically excluded from the secondary dataset analyzed, yielding a dataset comprising responses from 1909 patients and 929 staff members.
The number of hospital units included in this secondary analysis was 98 (56 wards and 42 outpatient departments). Of these units, 34 were in hospital A (the university hospital), 15 in central hospital B, 22 in central hospital C and 27 in central hospital D. All four hospitals provide specialized care, but the central hospitals do not have as many specialties as the university hospital. The dataset included responses from units representing all of the common medical specialties. However, due to the low number of responses from patients in psychiatric units, the final dataset did not include any information relating to psychiatric wards and only three sets of responses for psychiatric outpatient departments (Table 1) .
We also examined hospital (A-D) and unit type (ward or outpatient department) in relation to patients' perceptions of the quality of care in addition to the job satisfaction of nursing staff. In the analysis, hospital and unit type were treated as fixed factors (categorical variables), which allowed us to examine possible differences in perceptions of the quality of care between the patients in different hospitals and/or unit types. Furthermore, patients' age may affect their perceptions [2, 32] and this was included as a statistical covariate (continuous variable) in the analysis.
Instruments
Patients' perceptions of quality of care were measured using the Revised Humane Caring Scale (RHCS). The original Humane Caring Scale (HCS) was developed in Kuopio University Hospital in the early 1990s and has been used to measure the quality of care as evaluated by patients [1, 2] . The revised version (RHCS) was shown to be practical in a contemporary context in a pilot study in 2007 [18, 33] and consists of 46 Likert-scaled items relating to quality of care, with possible responses ranging from 1 = strongly disagree to 5 = strongly agree. Four of the 46 items are less specific than the other items and provide a measure of the overall quality of care rather than specific aspects (Table 2 ). These four general items were excluded from the analyses in this work as they could have complicated the interpretation of the results of the multivariate analyses.
Job satisfaction of nursing staff was measured using the Kuopio University Hospital Job Satisfaction Scale (KUHJSS) [18, 19] , which was developed as part of this research project. The initial version of this scale was drawn up on the basis of a literature review and it was then revised and amended on the results of pilot studies and feedback from expert panels. The KUHJSS includes 37 Likert-scaled items (Table 3) , with possible responses ranging from 1 = strongly disagree to 5 = strongly agree. All 37 items were considered in the analysis presented herein [19] .
Ethical considerations
The study design was reviewed and approved by the Research Ethical Committee of the Northern Savo Hospital District (Permission number 46/2007). In addition, research permission was given by the chief executive medical directors, chief nursing officers and personnel managers of all four hospitals. In each case the survey documents and questionnaires included the researchers' contact details and information about the study. Participation was voluntary and anonymous.
Data analyses
Data were analyzed using IBM SPSS 19.0 for Windows (Chicago, Illinois). The categorical variables were examined using frequencies, percentages and ranges. The distributions and central tendencies of continuous demographic variables were evaluated in terms of their means and standard deviations. Student's t-tests and analysis of variance (ANOVA with Tukey's HSD post-hoc test) were used to test for statistically significant differences in the ages of patients and nursing staff and in the work experience of nursing staff by hospital and unit type. P-values <0.05 were considered to be statistically significant in all analyses.
To be able to evaluate results better, we provided a missing value analysis on the patient (n = 1909) and staff member datasets (n = 929) prior to pooling them over the units. In general, item nonresponse can act as a significant confounding factor in the analysis of patient surveys [34] . The present analysis revealed that the proportion of missing values was less than 5% in 34 out of 43 variables tested (42 questionnaire items and age) in the patient dataset. The proportion of missing values was highest for the items "I was able to maintain and/or improve my mobility" (19.7%), "I was helped with my personal hygiene if necessary" (19.3%), "I was given an appropriate amount of food" (17.0%), "I was given enough to drink" (16.9%) and "As well as using medicine, my pain was relieved with other treatments" (15.9%). In each of these cases, the proportion of missing values was evidently higher in outpatient departments (25 -41%, range) than in wards (1 -10%). Moreover, for the item listed, the average age of the patients who had not answered the question was higher than that of those who had answered it (60 vs. 55 years, Student's t-test, t 440 = −5.4, p <0.001). In the staff members dataset, the proportion of missing values was less than 5% for all variables tested (37 questionnaire items). Principal component analysis (PCA) with orthogonal varimax rotation was used as the method for examining data from patient and staff questionnaires. Prior to running the PCAs, the average score of each Likert-scale question was calculated for every unit and standardized to give a mean of zero and a standard deviation (SD) of one. In the text below, the PCA performed using data from the patient questionnaire is termed the patient PCA (PPCA). Similarly, the PCA performed using data from the staff questionnaire is termed the staff PCA (SPCA). The significance of PCA loadings was determined according to the broken-stick criterion, which is described in detail by Peres-Neto et al. [35] . Briefly, this criterion weights the significance of a loading relative to the significances of adjacent loadings within the same row but also within the component to which the loading (Tables 2 and 3 ). An alternative idea was to perform separate PCA for ward and outpatient department data, but this proved to be technically unsuitable as the number of outpatient departments was lower than the number of questionnaire statements which we wanted to include in the analyses. The relationship between patients' perceptions of overall quality of care and nurses' general job satisfaction was first modeled by fitting a simple linear regression to the entire data set. In this case, the overall quality of care referred to the mean value of the RHCS and the general job satisfaction to the mean value of the KUHJSC per hospital unit. In addition to the simple linear regression, a two-way multivariate analysis of variance (MANOVA) was used to test the effects of job satisfaction, organizational characteristics (hospital and unit type), and patients' age on perceptions of the quality of care. Component scores were used as dependent variables in the MANOVA. Hospital (A -D) and type of unit (ward or outpatient department) were used as fixed factors and the component scores of the SPCA together with the patients' ages were used as covariates in the MAN-OVA. On the basis of preliminary analyses, we were able to exclude the staff members' ages and the length of their working experience from the analyses, as these were not related to any of the dependent variables. This helped to meet the statistical assumptions of MANOVA.
Results
Respondent demographics
Responses from 1909 patients were considered in this work. Their ages ranged from 15 to 94 with a mean of 56 and SD of 17 years. In total, 1067 of the patients were female, 780 were male and 62 did not state their gender. The mean age of the patients differed across the hospitals, with the patients in hospital D (age 54 ± 16 years, mean ± SD) being younger than those cared for in hospitals B and C (58 ± 16 years, in both cases) (ANOVA and Tukey's HSD post-hoc test, p <0.05). Moreover, the patients cared for in hospital A were younger on average (55 ± 17 years) than those cared for in hospital C (ANOVA and Tukey's HSD post-hoc test, p <0.05). The age of the patients also differed between the wards and outpatient departments. On average, patients cared for in the wards were older (57 ± 17 years) than those cared for in the outpatient departments (54 ± 17 years; t-test, p <0.001) ( Table 4) .
Responses from 929 nursing staff members were considered. Their ages ranged from 19 to 67 with a mean ± SD of 43 ± 10 years; 98% of them (n = 912) were female. On average, members of the nursing staff had 17 ± Table 5 ).
Principal component analyses of patient and nursing staff survey data
The correlation matrix derived from the patient survey results was suitable for PCA (Kaiser-Meyer-Olkin: Measure = 0.89, Bartlett's Test: p <0.001) and yielded six principal components with eigenvalues (λ) >1 ( Table 2 ). The correlation matrix derived from data from the staff questionnaire was also suitable for PCA (Kaiser-Meyer-Olkin: Measure = 0.82, Bartlett's Test: p <0.001), and yielded nine principal components having eigenvalues (λ) >1 (Table 3) .
Relationships between quality of care and explanatory variables
The simple linear regression with overall quality of care as the dependent variable and general job satisfaction as the independent variable was statistically significant (ANOVA, F 1, 96 = 4⋅63, Pearson's correlation coefficient r = 0.21, p = 0.034), but explained only 5% of the original variation in the overall care quality (coefficient of determination r 2 = 0.046). According to the model, when general job satisfaction increased by 1, the overall quality of care increased by 0.16 (y = 3.719 + 0.156x, Figure 1 ). One outlier with a standardized residual of −2.93 in the primary model was removed from the data prior to building the final model. In the final model, standardized residuals were normally distributed (Kolmogorov-Smirnov test, p = 0⋅856) and their absolute values were all <2.5.
All relationships between the six components of patients' perceptions of quality of care and explanatory variables (nine components of nurses' job satisfaction, four hospitals, two unit types, and patients' age) were studied. For the sake of clarity, only the statistically significant relationships are presented in the following paragraphs as well as Figures 2 and 3 . Multivariate tests using MANOVA indicated that the PPCA components were related to the unit in charge of the patient's care (Wilks' λ: F = 20.66, r 2 = 0.60, p <0.001), SPCA component two (F = 2.54, r 2 = 0.16, p = 0.035), and the mean age of the patients cared for in that unit (F = 3.34, r 2 = 0.19, p = 0.009). All dependent and independent variables used Figure 1 Relationship between patients' perceptions of overall quality of care and nurses' general job satisfaction. The overall quality of care refers to the mean value from the patient questionnaire; general job satisfaction refers to the mean value from the staff questionnaire per hospital unit (n = 98, indicated with black dots). The solid line represents a linear regression.
were distributed normally (Kolmogorov-Smirnov: p >0.05 in each case), thus justifying the use of MANOVA. Based on tests of between-subjects effects, the first PPCA component (the "mutual respect component") exhibited a relationship to the type of unit caring for the patient (F 1, 17 = 6.28, p = 0.014), with higher scores being observed for outpatient departments (4.52 ± 0.29, mean ± SD) than for wards (4.38 ± 0.33). The third PPCA component (the "basic needs component") also exhibited a relationship to the type of unit caring for the patient (F 1, 17 = 65.02, p <0.001). In this case, the component had higher scores for wards (4.53 ± 0.29) than for outpatient departments (3.92 ± 0.45). The fifth PPCA component (the "staffing adequacy component") exhibited a relationship to the second SPCA component (the "staff resources component") (F 1, 17 = 7.50, r = 0.27, p = 0.008) and the patients' ages (F 1, 17 = 5.57, r = 0.25, p = 0.021) (Figure 1) . In both cases, the relationship was linear and positive. The identity of the hospital had no effect on the PPCA components (Wilks' λ: F = 1.32, p = 0.192).
Discussion
In this study, responses from patients and nursing staff were combined at the unit level to examine the relationship between job satisfaction amongst nursing staff and patients' perceptions of quality of care. This approach has seldom been used in health service and nursing research, although it has been used at the hospital level [5, 8, 30] . Patients, however, are often cared for in several units, so it might be difficult to obtain reliable evaluations of a single unit. In this study we mentioned in the information sheet that the questionnaire concerned the quality of care in the named unit, but the results still need to be interpreted with care.
Data from 98 units in four acute care hospitals in Finland were considered. Patients' perceptions of overall quality of care were positively related to the general job satisfaction reported by nursing staff. Patients who were cared for in outpatient departments felt more respected than patients cared for on hospital wards. Meetings between patients and staff in outpatient departments are generally more private than on wards. On the other hand, patients reported that their basic needs were better met on wards than in outpatient departments. This is probably because the patients stay longer in wards than in outpatient departments and, in wards, they frequently need the help of nursing staff to meet their daily basic needs such as eating, hygiene and pain management. The proportion of missing values for the statements related to basic needs was higher for outpatient departments than for wards. This has to be taken into account when interpreting the results. We acknowledge that the results need to be verified by other studies before drawing broader conclusions. The type of hospital had no effect on patients' perceptions of quality of care according to the current analysis, although an earlier primary analysis of the patient data did reveal differences between the patients' perceptions of the quality of care in different hospitals. In the latter case, however, there were more data than in this secondary analysis (n = 2566) [18] . According to the results of this study, the job satisfaction of nursing staff and patients' perceptions of quality of care appear to be related. Both low and high patient dependence on nursing care can have a positive effect on nurse job satisfaction, as reported previously [36] . According to this and previous studies [1, 2, 18, 19] , Finnish nurses are very professional, highly motivated and they appreciate their work, though they are not so satisfied with the staff resources. Nurses who are satisfied with their jobs are essential for high quality care, as our results show. It may simply be the fact that nursing staff who are satisfied with their work provide highquality patient care. A high level of job satisfaction may also be the result of a satisfactory work environment and adequate resources, which per se have positive effects on patients' perceptions [8] . In the present study, patients' perceptions of the adequacy of resources were positively linked to the nursing staff 's evaluation of their workload. Our results are supported by the findings of earlier studies using hospital-level data [5, 8, 30] . Aiken et al. [8] examined hospital-level data and found that good working environments and low patient-to-nurse ratios were associated with increased quality of care and patient satisfaction. In addition, Szecsenyi et al. [7] found that patients' satisfaction with practice organization in primary care was positively correlated with job satisfaction among nursing staff. These results are consistent with our findings (which are based on unit-level data). These results present a challenge to nurse and hospital leaders to track and evaluate staffing ratios critically since they are important indicators of the nursing staff's and patients' satisfaction. Both can be managed by maintaining an appropriate number of nursing staff.
The relationship between the patients' perceptions of the adequacy of resources and the mean age of the patients cared for in a unit was positive. One interpretation is that older patients are more satisfied with the number of staff present than younger patients. Similarly, Tervo-Heikkinen et al. [2] reported that older patients generated higher satisfaction sum scores including those relating to facilities. Generally, older patients are more satisfied with health services than younger ones [37] .
This study found no relationship between leadership and the quality of care. This contrasts with the findings of Van Bogaert et al. [17] and Boev [30] but is confirmed by a previous report by Kvist et al. [1] . The relationship between leadership and quality of care needs multidimensional innovative research using e.g. data mining of large existing data pertaining to these topics [38] .
Limitations
We only studied the quality of care from the patients' perspective and the job satisfaction of nursing staff at the unit level. It would be fruitful to examine the relationships between the patient to registered nurse ratio or the number of registered nurse hours per patient at the unit and the perceived quality of care. In addition, the hospitals examined in this study were all located in the same region of Finland. Although the samples were relatively large, data from a larger region would yield more general results.
Conclusions
Generally, nursing staff with a high level of job satisfaction are important for high quality care, as evaluated by the patients. There is a positive relationship between evaluation of resources by nursing staff and patients' perceptions of whether there are sufficient staff. This finding presents a number of challenges to nurse managers and directors who need to ensure sufficient staffing levels in their units. It is vital to support the well-being of staff because this has the potential to improve patients' perceptions of staffing levels. Continuing professional development both increases the job satisfaction of nursing staff and ensures the presence of skilled staff, which in turn increases patient confidence in the adequacy of a unit's staffing level. The results emphasize the importance of considering patients' perceptions of the quality of care and assessments by nurses of their job satisfaction at hospital unit level when evaluating quality of care.
Consent
Written informed consent was obtained from the patient for the publication of this report and any accompanying images.
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